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In 1940 and 1942, Lemming (1, 2) tested the effect of BCG vaccination in a case of ear-
coidosis. He reasoned that if there was any truth in the Jadassohnian concept of positive
anergy to tuberculin which is claimed to relate sarcoidosis to tuberculosis, then BCG
vaccination might reveal some more concrete proof. One should expect a clinical and im-
munologic course in sarcoidosis exhibiting tuberculin hypoergy or relative anergy that is
different from that regularly obtained in persons (e.g. children) who are negative to tuber-
culin for reason of never having been adequately exposed (Native anergy of Sulzberger and
Leider). Lemming did indeed demonstrate difference in the form of: 1) production of a
sarcoid plaque at the site of BOG inoculation, and 2) no change in tuberculin reactivity
(i.e. the patient remained insensitive whereas ordinarily in persons with native anergy,
conversion to tuberculin sensitivity is induced by the procedure).
In 1943 and 1945, Warfvinge (3, 4) repeated Lemming's experiment with living, virulent,
human tubercle bacilli and obtained comparable results.
In 1949, Leider and Sulzberger (5) and in 1950 Leider and Hyman (6) took up the whole
question again. These workers reviewed the whole theory of tuberculin reactivity and
tested the clinical immunologic and histopathologic response of the skin to BCG vaccina-
tion in various categories of tuberculin reactivity. Their findings are best summarized in
their own words (6) as follows:
"A subject who is natively or originally anergic (to tuberculin) responds to BCG vac-
cination with the first part of Koch's fundamental experiment, i.e. with an incubation period
of some two weeks and then with an overt reaction of erythema through papulovesiculation,
pustulation and ulceration to healing by scar in two to three months. Demonstrable tuber-
culin sensitivity comes into being at about the expiration of the incubation period.
"A subject who is already normergic or hyperergic to tuberculin responds to BCG
vaccination with the second part of Koch's fundamental experiment, i.e. within a reaction
time of 24—48 hours and then with an accelerated course of erythema, ulceration and scar-
healing in some two to six weeks. Tuberculin sensitivity usually remains unchanged by
merely one such procedure.
"A subject who is relatively hypoergic or positively anergic, i.e. who is insensitive to
tuberculin in the specifically acquired manner, responds to BCG vaccination with a papule
that begins to become perceptible in about one week and then tends to last indefinitely as a
torpid, noncaseating papule or as a slowly growing sarcoid-like placque. Relative tuber-
culin insensitivity is usually not influenced by the solitary procedure.
". . . there is in these reactions a general trend of histologic progression from intense
banal inflammation in the earliest tissue response to the tubercle bacillus in natively anergic
subjects turning tuberculin sensitive through classical tubercie formation in established
hyper- and normergic subjects and eventually to reasonably sarcoid-like pictures in the
positive anergic subjects."
EXPERIMENTAL
We vaccinated with BCG 15 individuals with various dermatologic conditions
in order to restudy the clinical, immunologic and histopathologic phenomena.
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TABLE 1
IDENTITY
DIAGNOSIS
OTX REACTION BCG VACCINATION REACTION
Initials Race Sex J Age
w F 38
Before After Clinical Histopatliological
Tuberculosiscutistype
reaction. Epithelioid
and giant cells in tu-
beroles. Necrosis.
C.C. Psoriasis — — Chronic infect-
ed nodule
F.M. w F 34 Circinate Bar-
coid (Syphilis)
I pIus
1/100, 000
1 plus
1/100,000
Raised nodule,
no necrosis
Lupus vulgaris type
reaction. Occasional
epithelioid cells in
tubercies.
W.H. w M 40 Varicose ulcer 3 pIus
1/100,000
2 plus
1/10,000
Ulcer with ceo-
tral necrosis
Foreign body giant
cells, epithelioid cell
occasional.
B.A. w M 57 Psoriasis 3 plus
1/10,000
3 plus
1/10,000
Papule with
healed ulcer
Foreign body giant
cells and Langhans
giant cells.
G.B. w M 87 Pediculosis 2 plus
1/10, 000
3 plus
1/10,000
Papuic with
central necro-
sis
Many Langhans' cells
typical lupus vul-
garis like reaction.
DR. w M 70 Varicose ulcer 2 plus
1/10,000
negative
1/10,000
Depressed cry-
thematous scar
Foreign body and
Langhana' giant
cells.
A.F. w F 44 Boeck's sarcoid negative
1/10, 000
negative
1/10, 000
Raised nodule,
no necrosis
Sarcoid reaction, deep
type.
I.R. pr F 38 Cireinate Bar-
coid (Granu-
loma annularc)
negative
1/10,000
negative Raised nodule,
no necrosis
Traumatized sarcoid
or lupus vulgaris
type reaction. Naked
tubercie formation.
M.D. w M 80 Chronic crythe-
ma (Toxic e-
ruption)
I plus
1/10,000
2 plus
1/10, 000
Papule, no ne-
crois
Naked tubercles, sar-
cold type.
R.G. pr F 17 Erythema in-
duratum
3 plus
1/10,000
3 plus
1/10,000
Infected nodule
with necrosis
Organizing granulation
tissue. Polymorpho-
nuclear leukocytea
and fibroblatic se-
action only.
G.F. w M 63 Seborrheic cc-
zema
1 plus
1/10,000
1 plus
1/10,000
Persistent cry-
thema, none-
crosis
Granulation tissue
with organization
and edema.
S.P. pr M 21 Seborrheic ec-
zema
negative
1/1,000
negative
1/1,000
Torpid nodule
late central
necrosis
Intense edema and cell
reaction in cutis.
Suggest grouping of
epitheliold cells. No
giant cells.
D.R. a M 25 Neurodermatitis 1 plus
1/1,000
I plus
1/10,000
Nodule with iii-
ceration
Cutia hemorrhage and
cellular reaction. In-
fection with poly-
morphonuclear leo-
kocytes, grouped epi-
thelioid cells, no tu-
berclcs. Cutis re-
action only.
A.G. pr M 59 Neurodermatitis I plus
1/1,000
1 plus
1/10,000
Nodule with
pustular ceo-
tral ulcer
Cutis necrosis cell re-
action of infection.
Some epitheloid
cells, no tubercles
M.L. pr M 45 Allergic derma-
titis
1 plus
1/10,000
1 plus
1/10,000
Rapid reaction
with necrosis
and ulceration
Lupus vulgaris type
reaction with super-
ficial necrosis and
ulceration. Many
epithelioid cells,
some multinucleated
cells.
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FIG. 1. Case F. ill. Circinate Sarcoid (Syphilis). Reaction to 0.1 cc BCG vaccine. One
month after vaccination, the reaction site was removed by punch biopsy. Lupus Vulgaris
Type of Reaction. Showing tubercle cellular reaction and necrosis. (Low Power)
Fso. 2. Case I. 1?. Circinate Sarcoid (Granuloma annulare). Reaction to 0.1 cc BCG
vaccine. One month after vaccination, the reaction site was removed by punch biopsy.
Either Traumatized Sarcoid or Lupus Vulgaris Type of Reaction. Demonstrating tubercle
formation and giant cells. (Medium Power)
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Our technic was as follows: Initially t.he individuals received 0.1 cc. of OTK of
various standard dilutions intracutaneously in the triceps area of the right arm.
Readings were made at 24, 48, and 72 hour intervals. The reaction was recorded
at its highest dilution. Immediately after a final reading, the subject was vacci-
nated with 0.1 cc. of BCG vaccine containing 1.0 mg. live vaccine per milliliter
into the right forearm. Reaction to the BCG vaccination appeared for the most
part within 24 to 48 hours of the injection. One month after the BCG vaccina-
Fin. 3. Case R. G. Erythema induratum. Reaction to 0.1 cc BCG vaccine. One month
after vaccination, the reaction site was removed by punch biopsy. Organizing granulation
tissue reaction. Showing numerous blood vessels and fibrosis. (Low Power)
tion the reaction site was removed by punch biopsy. At the patient's next visit,
one week later, the OTK test was repeated. Readings were again made at 24,
48, and 72 hours, and again recorded at their highest dilutions. Our findings
showing the change in OTK response before and after BCG vaccination and the
tissue reaction at the BCG vaccination site itself are summarized in Table 1.
SUMMARY
The histopathologic reactions to BCG vaccination fell into three general
groups:
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FIG. 4A. Case A. F. Boeck's Sarcoid. Reaction to 0.1 cc BCG vaccine. One month after
vaccination, the reaction site was removed by punch biopsy. Sarcoid reaction. Showing
tubercie without inflammatory reaction. (Low Power)
FIG. 4B. Case A. F. Boeck's Sarcoid. Reaction to 0.1 cc BCG vaccine. One month after
vaccination, the reaction site was removed by punch biopsy. Sarcoid reaction. Showing
epithelioid cells. (High Power)
1. A chronic inflammatory response characterized by organizing granulation
tissue, polymorphonuclear and fibro-blastic cell reaction, edema and necrosis,
but no evidence of tubercle formation.
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2. A tuberculosis cutis, or lupus vulgaris type of reaction characterized by
the presence of epithelioid cells occasionally grouped into tubercles and always
associated with Langhans' giant cells.
3. The sarcoid type of reaction characterized by naked tubercles of epithe-
lioid cells and no Langhans' giant cells.
In the main our studies confirm the results obtained by Lemming, Warfvinge,
Leider and Sulzberger and Leider and Hyman. There is generally a parallelism
between tuberculin reactivity and the type of response that is obtained from
BCG vaccination. Our main difference is in the number of banal inflammatory
responses we observed but an explanation for this is to be found in the statement
of Leider and Hyman (6) that BCG vaccination by injection involves a huge
amount of foreign matter quickly deposited and vastly in excess of what must
occur in natural events. The most important concurrence in all studies of the
procedure is the clear observation of sarcoid-like responses to tubercle bacilli
in some subjects.
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